INTRODUCTION
Nowadays, a number of genes, the structure of which is related to the parameters of meat productivity in sheep are known.
Most of them belong to the group of growth regulators of muscle fibres -the genes of myostatin, calpastatin, calpain, and others. Revealing individual alleles in their structure allows the identification of mutations associated with high meat quality in sheep. However, is not always possible to predict with sufficient accuracy the quality of productive animals only through evaluation of the structure of these genes which indicates the need to search for new candidate genes whose function is associated with the development of the muscle fibres in sheep (Moradi et al., 2012; Miao & Luo, 2013) .
The identification of genes that play important role in the growth of muscle tissue of sheep may be during the study of expression profiles by estimating the amount of mRNA of certain genes in muscles. The expression profile reflects the activity of the functioning of individual genes and characterises the synthetic processes in muscles, different in some sheep breeds. There are high chances that the changes in the structure of genes with high expression levels have a more significant impact on the growth and development of muscle tissue in sheep, as shown by Hamill et al. (2012) in pigs.
Using Affymetrix Bovine Expression Array technique, Fleming-Waddell et al. (2007) have found a particular gene expression profile in skeletal muscle in sheep with callipyge mutation. Studies of genes expression profiles in muscles of sheep are provided by Lobo et al. (2012) , which revealed different expression of genes MyoD1 and IGFBP4, associated with the breed of sheep and their productive qualities. Zhang et al. (2013) conducted a study of gene expression in two sheep breeds by sequencing and revealed significant differences in more than 1,300 genes. Continued research has allowed them to describe 34 genes with different expression related to the development and differentiation of muscle cells .
In the Russian Federation there are a number of sheep breeds, bred by local breeders and adapted to life in the steppes territory of the North Caucasus. One such breed is the Manych Merino, registered in 1993. Sheep of this breed are widely used in different climatic zones in all categories of farms. Their distinguishing features are the stable breeding qualities and high productivity in the arid steppe zone of the North Caucasus (Babichev & Moroz, 1992; Surov & Aboneev, 2009) .
The study of the structure of genes related to meat productivity and evaluation of their expression in the muscle of the Russian sheep breeds was not carried out. In our study we used Dynamic Array Gene Expression technology by Fluidigm (USA) for reverse transcription-quantitative real-time PCR (RT-qPCR) to compare gene transcription profiles in the loin muscle (musculus longissimus) of Manych Merino sheep breed.
MATERIALS AND METHODS

Animals and sample collection
All work was provided in the Genetic Laboratory of Veterinary Care Center (Stavropol State Agrarian University, Russian Federation). We have investigated 19 Manych Merino rams (n=19), one year of age, from a livestock breeding farm of Stavropol Krai, Russian Federation. All animals were healthy, were kept in optimal conditions and were fed a total mix ration. In order to obtain more significant data about variants of genes expression profiles we selected for the research 10 animals with maximum live weight, and 9 animals of the same population with a minimum live weight. After the slaughter, samples from the centre of loin muscles about 1×1×1 cm were transported to lab. mRNA collection and cDNA preparation RNA was isolated from a sample weight of 0.1 g by extraction with TRIzol Reagent («Life Technologies», USA) according to the manufacturer's protocol.
Reverse transcription was performed by using Reverse Transcription Master Mix Kit (Fluidigm, USA). To apply a set of preamplification PreAmp Master Mix and TaqMan Assays (Fluidigm, USA). For amplification was used T100 Thermal Cycler (BioRad, USA).
Quantitation of cDNA in samples was performed by using a fluorimeter Qubit 2.0 and reagents Qubit ds DNA HS Assay (Invitrogen, USA), a qualitative assessment of the cDNA was performed by using NanoDrop spectrophotometer 2000C (ThermoScientific, USA) at a value of A260/A280 equal to 1.8.
Reverse transcription-quantitative realtime PCR (RT-qPCR).
Primers to 48 target genes (Table 1) 
RESULTS
In our study we evaluated the expression of 48 genes involved in the regulation of growth and development of cellular structures by the number of synthesised mRNA in loin muscle tissue of the Manych Merino sheep breed. Results of accounting RT-qPCR, represented by Fluidigm RealTime PCR Analysis Software in the form of individual expression profiles of studied genes are shown on Fig. 1 .
Based on the analysis of digital data of the expression levels of the studied genes, they were divided into three groups: genes with a high level of expression (C t from 9 to 12), medium level of expression (C t from 12 to 16) and low level (C t more than 16) (Tables 2-4).
The highest expression in loin muscle was that of the GAPDH gene. The smallest difference between the minimum and maximum value of C t among genes with high expression of the examined animals was found in the gene CAPN3, less than 2.5. The greatest difference in C t of some individuals was observed in genes CAST and ATP5G1, it was nearly 3.8 (Table 2) . Among the genes with medium level of expression (Table 3 ) the difference in the expression intensity (performance C t ) was the least for genes SS18L2, CAPN2, GGTA2P, ACVR2A and DGAT1. For these genes the difference between the minimum and the maximum C t value did not exceed 2. The greatest difference in terms of the expression of individual animals was identified in this group for genes IGF2, MYOD1, FOS, SLC2A3 and BEGAIN. The difference in C t for these genes was more than 5.5, and for gene BEGAIN it was 8.3. Analysis of the range of individual parameters values of gene expression in loin muscle among a group of genes with low expression levels (Table 4) showed that the difference between minimum and maximum C t was the lowest for the genes PYGL and PPARG2. In numerical terms, it was less than 2.7. For genes OXTR, BAMBI, SPP2, CXCR4, FGF5 and GH range size of C t was more than 6.5, while for the GH gene it was the highest of all the studied genes in this group -7.7.
To assess the connection of expression of individual genes with an integral indicator of productivity of sheep as live weight, animals were divided into two groups -with high and low weight. The average live weight was significantly different between groups at 6.32 kg (P<0.05).
The intensity of average expression of each of the two groups of animal genes was classified into three groups: with low expression or non-expressed (Table 4) , with an average expression (Table 4) and with high expression (Table 2) .
Genes BMP15, FGF7, GDF9 and SST in our study had the lowest, trace amounts of mRNA performance (maximum values C t or no appearance of luminescence in probes), which allowed considering them practically non transcribed.
Genes LEPR, IGFBP4, GH, SERT and TSHR showed the lowest expression value in which C t was greater than 19. Three genes -IGFBP4, GH and SERT are located on chromosome 11, the first and second occupied very similar loci.
Relatively low levels of expression were observed in gene MSTN, which is directly related to the regulation of the intensity of the muscle fibres growth.
Analysis of intensity of the individual genes expression related to the live weight showed that the two groups of examined animals were significantly different each from the other only by the intensity of the expression of two genes -FGF5 and GH. The intensity of FGF5 gene expression of animals with higher live weight was 14.5% higher than in animals with low weight. The same pattern was found for genes GH, but the magnitude of the differences in this case was 21%.
The expression of other genes with low content of mRNA in muscle was not significantly different between animals with different live weight.
The most intensively expressed genes in the loin muscle of Manych Merino sheep breed were GAPDH, PYGM, CAPN3, CAST and ATP5G1. The expression of these genes in more than 2 times than the level of gene expression TSHR, showed the lowest level of mRNA of transcribed genes in our study. 
DISCUSSION
The main task of the study was to evaluate the expression of genes in loin muscle, which is a reference in the definition of a number of parameters that characterise the quality of the sheep meat. Weakly expressed genes may have a different effect on the myocytes. If these are genes of energy metabolism enzymes, it is possible that their lower expression limits the development of muscle fibres. At the same time, for regulatory genes, low expression indices may be enough for a major impact on the size and structure of the muscle (Braun & Gautel, 2011) . We also based our choice of the studied genes on known data for farm animals about their impact on the quality of meat (Kogelman et al., 2011) , and the information of the impact on muscle growth in humans and laboratory animals (Braun & Gautel, 2011; Garatachea & Lucía, 2013) .
Among selected gene expressions for the study there are a large number of encoding growth factors, activins, chemokines and their receptors -MSTN, VEGFA, TGFB1, FGF5, IGFBP4, FGF7, GDF9, IGF1, IGF2, MYOD1, C-MET, BMP15, PPARG2, BAMBI, CAPN1, CAPN2, CAPN3, CAST, ASIP, CXCR4, CDKN1A. We investigated the gene expression of a number of hormones and their receptors -FST, TLR6, ACVR2A, GH, GHR, SST, TSHR, SERT, OXTR, CALM2, LEPR. To evaluate the effect of genes on the energy metabolism and the transport of substances we investigated the expression of PYGL, SPP2, CYP2J, ATOX1, GGTA2P, DGAT1, ABCG2, BEGAIN, SLC2A3, GAPDH, PYGM, ATP5G1, SOD1. Mutations in several of the investigated genes related to the growth and development of muscles in a number of pathological processes in humans and animals, which also points to the possibility of their use as candidate genes for assessing the quality of meat -FOS, YWHAZ, SS18L2.
For gene expression studying there are several methods: sequencing of cDNA, taken by reverse transcription , estimating the number of cDNA by hybridisation on biochips (Lobo et al., 2012) and reverse transcription-quantitative real-time PCR (Sun et al., 2014) . Thus, the latter method is the most accurate and is used to validate the results obtained with microarray hybridisation (Lobo et al., 2012) . Therefore, to obtain the most accurate results, we used reverse transcription-quantitative real-time PCR on 96.96 Dynamic Array Gene Expression (Fluidigm, USA) in our study.
During the study of gene expression, we have assumed that the maximum intensity of the performance will be at the transcription of genes encoding proteins of energy metabolism and transport systems, and that was confirmed in the analysis of the results. Thus, the maximum expression in this study was found for the gene GAPDH. In their study, Zhu et al. (2015) investigated the variability of expression of GAPDH gene in musculus longissimus dorsi of goats. The authors obtained a value of standard deviation of the C t of about 0.77, which differed little from the value in our research -0.84.
The PYGM gene was expressed in the loin muscle with the almost same intensity as the GAPDH gene. Two genes, performing regulatory functions of muscle fibres -CAPN3 and CAST had C t value one unit less than GAPDH as it has been shown in several studies (Azari et al., 2012; Ranjbari et al., 2012) . Since they belong to the gene regulatory peptides group, we expected lower rates of expression for them.
In general, in our opinion the group of genes with high expression, despite the absence of differences in the intensity of transcription between animals with different live weight is paramount in relation to the identification of molecular markers of sheep meat productivity. The magnitude of expression of individual value variation may be associated with the presence of allelic variants of genes with different functional activity. Focusing on this figure, we should pay attention in future studies to the structure of the gene ATP5G1, encoding ATP synthase -an enzyme with key position in energy metabolism. The variability of expression of this gene is identical to that of the gene of CAST, whose value for meat sheep productivity is proven.
Among the genes, which have shown in our study average results of the expression activity, the most noteworthy genes are IGF2, MYOD1, FOS, SLC2A3 and BEGAIN. Their high variability of expression may be a consequence of the presence of molecular changes, revealing that we will be able to obtain important markers for genomic selection. As can be seen, MYOD1 was among the genes coding myoblast determination protein 1, directly related to the regulation of myocyte development.
In the group of genes with low expression, in our opinion, the genes OXTR, BAMBI, SPP2, CXCR4, FGF5 and GH deserve a special attention. Also, as in the groups with other expression levels, these genes have shown the maximum range of the individual variability of expression indices. And for the two genes -FGF5 and GH we have found significant differences in expression between the groups with different levels of live weight. The possibility of growth hormone gene expression in muscle has already been proved for a number of animals (Moria & Devlinb, 1999) , and the first time we have confirmed it for the sheep.
In investigations of Jeanplong et al. (2015) the expression of the MSTN gene in the muscle tissue of sheep was higher than that of IGF1gene. According to our data, the IGF1 gene was expressed with less intensity than MSTN. These differences can be explained by the breed characteristics of animals, or the fact that the authors used semitendinosus muscle tissue for the analysis, whereas we used loin muscle, the activity of the genes transcription of which may be different.
Genes BMP15, FGF7, GDF9 and SST, the expression of which in loin muscle of sheep has not been identified, nevertheless cannot be excluded from the list of gene-candidates affecting the meat quality of sheep. It is possible that they may have a remote action by producing in other tissues. Besides, growth differentiation factor 9 (GDF9) belongs to the same group as the myostatin (MSTN, GDF8), which has a direct and proven impact on the growth and development of muscle tissue.
CONCLUSION
The study of expression of 48 genes in the loin muscle of Manych Merino breed rams has allowed to characterise the animals of this breed in terms of transcription of genes, associated with key regulating processes of muscle growth and performance of enzyme systems of energy metabolism. These data allow to understand the genetic aspects of the muscle fibres of sheep and of mammals in general. The expression of several genes in the muscles has been studied for the first time and the results will be used in further work on the genetics of animals and humans. The main result is the justification of the need for further study of the structure of the investigated genes and identification of their mutations associated with high levels of meat quality of sheep and other farm animals.
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